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(57) Abstract: 

PROBLEM TO BE SOLVED: To combine all steps of 
fabrication method by forming a stack of silicon layer 
on a substrate through a silicon primer layer and an 
Si-Ge layer and then forming a gate region using an 
inorganic mask thereby capsuling the gate region so that 
each layer can be grown with uniform thickness and 
composition while limiting growth of grain size. 

SOLUTION: A silicon primer layer 2 is formed, at 580X 
or below, on a silicon gate oxide layer 1 in the active 
region ZA of a substrate SB and a stack of silicon layer 
4 is formed thereon through an Si^.j^Ge^^ (0<x^1) layer 

3. Etching is then performed using an organic mask 5 to 
form a region of gate GR on the stack. Subsequently, a 
capsuled layer 7 of a material nonoxidative for Ge is 
formed simultaneously on the gate region. The deposition 
time depends on the temperature and pressure 
conditions, the rate of vanous gases in a mixture gas, 
and the thickness of a poly-Si-Ge layer and an optimal 
deposition combination is allowed among the primer layer 
2, the Si-Ge layer 3 and the silicon layer 4. 
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[0 0 7 2] ;^5&§e(-i:^y- hGRcD^^y^V-y (g] 



(8) 



!^m^ 1 1 -8 7 7 0 8 



13 

^tb/cg?^ (features) (Df->f K!^^;^--/^ ({I'l^) (OftiJ 



14 



(DM 



HBr/CVOa 
(40/40/8)* 
HBr/CVO^ 
(40/40/8) 



[0 0 7 61 ^tc. 0*L<ti. ^^>:^y^>^J:m 
10 :3 l^m^t^O l;6^^30nmi40nm^ <^raoK«ll;i» 

[0 0 7 7] ±^:^ntimMmn. m^M^^^th^tK n 

r-eti. #^;^^S io.46Geo.66Bie3 (J?^12 0 
nm) (0;:^>5'iy^, ^XX^^^^i^V =^>m2m 4 (i? 
^8 0nm) Stet^i^y ^^^-ge^ftiifelS 1 

[0 0 7 8] WJig-v:^:?^ 6755, «lSI«J|Sf;^^f:>ne5-^^=3r 
[0 0 7 9] 



3^1 

(w) mw^i^hfc 

(W) 
400 
150 



(S) 



2500 



2500 



52 

±X<D 



[0 0 8 0] #?eSS io.«Geo.B6«<^ft'JM{ciott5 

mm^Mz., :^y^>^^fhfd^w^<^mm^^<y'^-<- 

fi^y:t ha^/;:<-<>^ Vx2:A^\f- (^m^^5>* 

CD3 nmOi¥^^it|!^LT#J^as io*6Geo«S<^ 

[0 0 8 1 ] #^a>-y :=i>'0#^t;i^ott5i: S 
i o«sG eD56t7)«^J:cO/^';/>^^— >3 > (^ftlS^b 
{^3S) Sti. ri5Stcffi^^t:^ix7tM>fl:^*:!&6<3v'y 



50 



(^<y-^-<—iyB>m) S i o.4sG eo ssM<D 

[00 8 21 (GR) (Igie^m) 

't^:L<D^m<D^^. ^y^-^^mw^. ^Xxlii^^m^Jt 

5o r<Dxsii. isaiffi (i%^T) (DHFm{c^n^ 
3Sx:XSt^*)5, AMWt;iii. cloxsji. 



15 

[0 0 8 3] S i ON«;^S«oTV^5v'y :3^-g^>f[::tfelji 

\z.x<^xm^^ti^^^-v^:^^<Dm^\a^. sign 

[0 0 8 4] r^DXStC:^oV^r. t> LR*^^W;6Sl£ffl ^ 

m^-t^^tit. "^mxh^^^. ii^^mx\t^j:v\ rix 

mz.^ 0 . 18m m^mi^^i^^ S l O2 CD e O n 
[0 0 8 5] ^X(0^^ <dU'^K^\^^X 

(El 7) (i. y/w-^^^'i^icggLr^gfe^k^i-cfc^^-^lsf 

7. r3:^gfe>ft:i^S i *;^::(iS i ON 

[0 0 8 6] ^(DZ^V :=^>'mim:^':r'^Mtm\t. 

>^y:^'-^^m\^^^cyDi^4'y'(Dmm\^xoxm^^ti 

\^^xmibxm\^^m^i^:fy^mzf£\^^^m^m\^^^!$^sm^^ 
•9. ^Lx^iti\t. m^.y'y :^'^mt^t^mm (pec 
VD) Kx^xmm^ritcmim<Dm^xh^o 

[00 8 7] ^<D;«7 y^-tr/WbS 7 OA^fi^jTi^^^^ti. 5 

5 nm^ 5 nmt(Dmx^mi-^m^^wommm^ 

[0 0 8 8] -^(Dm. :^y'-^M\::^ivfc^-hGR^^ 
y^-t^^mz.y-:^^J:Z^Vu4:ymi$c.<om.A mx. 



(9) 1 1 -8 7 7 0 8 

16 

MLxm^i^t>^h^t\^^omm<DfzisbK^ mm.x<Dmm 
mm (sio^) iLtL\^i^v ^i^mtms '1,-^,(0 

0. 1-0. 13jum<D>/- 
10 V<D^—y^X(D%^^^::^^—^\z,n\^X. 2 5 0nm 
ff^cOS i 02«*/ctil 0 0 nmm^<OS i 3 N4 ^ 

[0 0 8 9] t^<D:n5,^>^^{l, ^m^\Z^J^^(D 

Intern. yf^v-^-m^^^^^'r^^^<Dm\z.^ ^^--k 

::i(Dj:m(DmWz:^.-<—^{cm\^xmiR^xh^^t^^ 
20 ^ 5 r ^ tc:S:t-t--<^ T?^r>5c 

[0 0 9 0] i^_hs ;^5l5^<7)i^y ^^^.-yyW-^ci^r^i,/^ 

O^^H o T ti: V ^co (1 -it, ^ A/ -e 
[0 0 9 1] 

^w^^^<o—^^m^xwmmz7Y^'tmx^^. 
m 3 ] ;^^5^fe^iijfe-r6^s^<es'j(r)xm^^j^Ei&^ 

[g| 4 1 6 ^^^cfJ^'Jc^XS^^Hmetj 

40 d^-TEI-Cfc^o 

[gi 5 ] immm^%M-r^^wm<T:>j^u^mm^ 

[lae] *:^^te^^3life-t-6±i|J^<cSiJOXS^jSIE16<] 

[g]8] *:^9^?fe^||Jg-r'5^il?:fSU<OXS^Irilft|gI&<J 
[??^<?of^5^] 

50 1 y i^m\Ymm 



(10) 



17 

3 :3>^-//7W^^i^ (S i i-xGex) M 

7 i^zfir/Htm 



!^m^l 1 -8 7 7 0 8 
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* 8 

B 1, B 2 
GR h 
S B 
ZA 



[gill 



[1112] 



ims] 



Ig]4l 




ZA 



^3B 

^6 

2 



SB 



SB 



[081 




ZA 



